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Canada and 


The comprehensive range of grinding media supplied by us and our unique 
experience in the cement industry in practically every country of the 
world enable us to give expert advice and to supply a type of 
grinding media that will provide the answer to any grinding problem. 


irae 


CELIPEDS 


PipiisHeD BY ConcreTE Pusuications Lrp., 14 Dartmouty Street, Lonoon S.W.| 
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STEIN MAG C 
The Basic Lining for 
Rotary Cement Kilns 


Photograph by courtesy of the 
Billingham Division of 1C1. 


High resistance to clinker attack. 
Forms clinker coating quickly. 


High retention of coating during 
kitn shut-downs. 
Excellent for oil firing. 
From our range of High Alumina bricks and Firebricks we can also supply 
Retr il zon 


the correct type of Retractory to suit sin Rotary Cement Kilns. 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland. Tel: Banknock 255 (4 lines) 361 & 362 
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We illustrate some of the 
Fuller range of plant in use 
in cement works throughout 
the world. Other Fuller Plant 
includes Rotary Gate Valves, 
Material Level Indicators, 
Remote Control Plant, ete., 
full technical information of 
which will be sent on request. 


AIRMERGE BLENDING INSTALLATION FULLER-KINYON PUMPS 
Including Aeration Blending Tanks and For Pneumatic Conveying of Raw 
Raw Material Storage Silos. Material and Cement. 





* “F.H. AIRSLIDE ”’ CONVEYOR FULLER INCLINED GRATE COOLER 


For Transferring Raw Material from With Integral Clinker Breaker. 
Blending Tanks to Storage Silos. 
* Repl. Trode Mark 
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HIGH EFFICIENCY 
AIR GLEANING 
& DUST 
GOLLECTION 


BY TILGHMAN’S LTD. 


Ultra-Filtration Air Filters Complete 
a Extraction Installations e co Efficiency 
Fabric Filters e Continuous Automatic Fabric 
Filters * Aquaspray Wet Type Collectors * 
Electric Arc Furnace Fume Control @ High Vacuum 
or Pressure Fabric Filters * 


Typical continuous automatic 
fabric filter for a phosphate 


chemical process plant. 


Our Dust and Fume Control Engineers are readily 


available to discuss with you without obligation, 
YOUR DUST OR AIR CLEANING PROBLEM. 


TLGHMAN: LTD., BROADHEATH, ALTRINCHAM, CHESHIRE 


ALTRINCHAM 4242 (9 lines) 


TAYSON TS512 
sravetey Qyigq cnoer 
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““LOMA”’ FURNACE 


The illustration shows a ‘‘LOMA”’ 
duplex, oil-fired FURNACE (no 
refractories) serving ‘‘ LOESCHE”’ 
MILL engaged in grinding a mixture 
of limestone, anthracite and coke at 
the rate of 35 tons per hour with an 
average moisture of 4% and a maxi- 
mum of 7%. 32,000 cu. ft. of air per 
minute at a temperature of 175°F. 
after the Mill. Entrance temperature 
about 400°F. Fuel is Bunker C oil. 
MILL fed by ‘‘LOESCHE’”’ all- 
enclosed ROTARY FEEDER. 


Also Feeders, Disc Pelletisers, Short 
and Medium Distance Pneumatic 
Conveyors. 


DELO (ENGINEERS) LTD. 


138 Borough High Street, 
LONDON, S.E.I. 
Tel: Hop 0085/6 

Telegrams 


“CLAYCOMP, LONDON, 8.£.1."" (INLAND) 
“CLAYCOMP, LONDON.” (OVERSEAS) 


INOW O 


A HIGH ALUMINA REFRACTORY 
WITH A LONGER WORKING LIFE 


Devised specifically to withstand 
exceptionally severe conditions 
or provide a large safety factor, 
NOVO 70 is eminently suitable 
for the highest temperatures in 
cement and lime rotary kilns. 


Other Bonnybridge Refractories for these 
industries include 

NOVO 60 

NOVO 50 

OcTO 

CALDER L 

CALDER LS 


/ Es BONNYBRIDGE SILICA & FIRECLAY CO. LTD. 


BONNYBRIDGE, SCOTLAND. Telephone: Bonnybridge 227. 
Telegrams : “Silica” Bonnybridge. 
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NI-HARD grinding 
NI-HARD \. media 
NI-HARD in all sizes 
and MILL 
NI-HARD LININGS 
Ud aaa! 


is increasingly being used L 
by manufacturers in [auele 


all parts of the world 


more and more 


Let us send you our 
leaflet and prices, which will show 
how costs can be GROUND down to a minimum. 


WYE FOUNDRY Co. Lr. 


WILLENHALL, STAFFS, ENGLAND. TEL: WILLENHALL 312/541 (2 lines) 
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Plants for making: 
ASBESTOS CEMENT PRESSURE PIPES 


ASBESTOS CEMENT SHEETS 
WHITE CEMENT 
SLAG CEMENT 


ASBESTOS CEMENT ENGINEERING CO. 
P.O. BOX 34.649 Haupstrasse 26, VADUZ, LIECHTENSTEIN, SWITZERLAND 





STEEL 
GRINDING BALLS 


In High Carbon and Chrome Steel 
1’- 6” Diameter 


ALL 


HAND FORGED 
DESIGNED TO 


GRIND FASTER, 
LAST LONGER, 
NEVER BREAK, 
NEVER LOSE SHAPE 


Also m ind-forged tools 


akers of fine ha 
for QUARRY and MINE 


F. J. BRINDLEY & SONS (sueneo) LTD. 


CENTRAL HAMMER WORKS, SHEFFIELD, 1. 
Phone and Grams: Sheffield 24201 /2 
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ne 


i These figures mean 


4 
| SUSTAINED HIGH-EFFIGIENCY | 
DUST PRECIPITATION =k 


ee ee ee ee ee ee ee ee 
a 








CARRIBEAN CEMENT CO. JAMAICA. ..............-. 0.088 grains/ft 3* 
AUSTRALIAN CEMENT LTD. GEELONG............ 0.006 grains/ft 3 
A.P.C.M. LIED. BEVANS WORKS. « ..0...000005.0.000000504 0.001 grains/ft 3 





* (Stack emissions measured during official acceptance tests) 


Over 70 electro-precipitator units have been individually designed 


and built by Lodge-Cottrell for the cement industry throughout 
the world, thus preventing air pollution from cement kilns. 


The experience we have gained is at your disposal. 


LODGE-COTTRELL LTD “& 


George Street Parade, Birmingham 3. 


and at London, Brussels,Calcutta, Johannesburg, Sydney, Toronto. 
SIMON ENGINEERING LTD 





SC 267/PS 








only one 
operator 

The Haver 
ROTARY 
Packer with or 
without pre- 
compacting for 
cement, lime, 
slag, plaster, 


etc., etc. 
THE 


CEMENT AND LIME MANUFACTURE 


HAVER@UY 


U.K. Representatives :- 


NoveMBER, 1961 


Developed to meet 
arduous present day requirements. 

Offers peak outputs of up to 110 TPH with eight 

spouts and one operator or 75-90 TPH with six spouts. 


CONTINENTAL ENGINEERING CO. LTD., London Road, Ascot, Berks. 


Tel. No: Winkfield Row 395 
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: 
Horse-dense 


f 


| 
aan a IVT 


Radio Times Hulton Picture Library 


IN MORE THAN FIFTY YEARS 

as manufacturers of electric motor control gear, 
Allen West & Co Ltd have developed a 
specialist ‘know-how’, backed by intensive 


programmes of testing and research. 


For all industrial, traction, and marine applications, 
the acknowledged symbol of service and reliability is 


ALLEN WEST 


ALLEN WEST & CO LTD BRIGHTON ENGLAND :- Telephone: Brighton 66666 - Telegrams: Control, Brighton 


Engineers and Manufacturers of Electric Motor Control Gear and Switchgear 
SUBSIDIARY COMPANIES IN CANADA, SOUTH AFRICA AND RHODESIA - AGENCIES THROUGHOUT THE WORLD 
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Powder, Particles or Pieces... 


a revolutionary method of 
CONVEYING, feeding, mixing 
and proportioning 










Tae Leni 
an eek 


PLT VEU MME IIR AUL SI Chemicals ashes “coal and’ voxhes 
materials, giving efficient dust-free trans- 


portation, extremely economical to 
operate and to maintain. 





Ly 


OWL ENGINEERING SUPPLIES LTD., Kirkstall Rd. Leeds 3 A MEMBER OF THE 


012 





A “CONCRETE SERIES ” BOOK 
DESIGN AND CONSTRUCTION OF FOUNDATIONS 
By G. P. MANNING, M.Eng., M.I.C.E. 


Published 1961 


This well-known engineer deals with the type of foundation work that would 
normally be undertaken by a civil engineer without calling upon specialists, and 
is suitable for practising civil engineers and students. A feature of the book is the 
large number of examples of actual problems with drawings showing the details, 


The principal Contents include 
Site Investigation; Applied loads; Settlement. 


Construction.—Operations within various sizes and types of excavation. 
Materials; Caissons on land sites; Work on submerged sites. 

Design.—Mass concrete piers and walls: Reinforced concrete slab and beam-and- 
slab footings; Anchor foundations; Rafts; Driven and bored piles; Foundations 
subjected to lateral loads. 


13 DESIGN CHARTS 


Numerous illustrations. 235 pages 
Price 24s., by post 25s. 6 dollars in Canada and U.S.A. 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.1 
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300000 long tons/year 


100000 long tons/year 


Vertical shaft kilns and 
homogenising plants 


in modern cement works 


50-300000 long tons/year 


100000 !ong tons/year 


L.DE ROLL SA ZURICH/SWITZERLAND 
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STEEL 


i INTIN 
Alite | some suers 


for 
CEMENT & LIME WORKS 


High Alumina bricks and 
special shapes for Rotary and 
Shaft kilns. Full details 
available on request. 


i Allte © Alumina —_Refractoriness 
j No.1 69-72% CONE 37-38 
iB.1 © 62-64% 
i B. 57-59% 
i D. 39-42%, 


High-temperature Insulating Bricks. 
“PEER”  Aijr-setting Refractory 
Cements. 
“R” Quality Fire brick for lower 
temperature work and resistance to 
abrasion. 


Produced in Sheet Steel in 
ee all thicknesses from 21 gauge to 3”. For 


ARG easy handling, all products 
BABE are packed in bundles of 25 or 50 
pace according to weight, and 


oe oS marked to customer’s specification. 


E. J. & J. PEARSON LIMITED FLOUCH ENGINEERING COMPANY LTD 


STOURIINSE, ENGLAND HAZLEHEAD near SHEFFIELD YORKSHIRE 
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COMPLETE CEMEN 
FACTORIES — 
Crushing, grinding, drying, 
burning plants for all kinds of minerals 






hee 






re tw 


Alhandra cement factory (Portugal). View of the kiln-(167.5 m x 4.8/5.3 m - 1600 T/day) 


FIVES LILLE - CAIL 


7. rue Montalivet, PARIS (8°) - Tél.: ANJou 29-01 et 32-40 


SAG - PARIS - 2022 
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ROTARY 


FLUXO 


PACKER 
for 
CEMENT 





For automatic filling and weighing of cement into 
valved sacks. 


LARGE OUTPUT 





as e combined with weighing accuracy and economy 
in labour. 
TELEPHONE: 
GROSVENOR 4100 F w | : | 
=— F. L. S D 
™ OABLES: & CO. LTD. 


FOLASMIDTH 
LONDON 


TELEX 28320 105 PICCADILLY, LONDON, W.1 
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Vertical Kiln Operation in Australia. 

THE producticn of cement clinker by a fully automatic process in vertical kilns 
was discussed by Dr. S. GOTTLIEB in a paper presented to a symposium on cement 
and concrete held recently by the Institution of Engineers (Australia) in Mel- 
bourne. It has been realised for some time that it may be possible to render 
high-temperature processes fully automatic only if they are independent of the 
necessity of visual observation. For this reason the operation of vertical kilns 
has been subjected to intensive research, as it was hoped to attain accuracy of 
proportioning, uniformity of raw materials, and fuel sizing, to such an extent 
that eventually full automation of the sintering process might become feasible. 

In 1947, the introduction of pan-type nodulisers enabled complete embedment 
of the particles of fuel in the raw meal thus opening the way for the use of volatile 
fuels and bringing the size of particles of the fuel and raw meal within the same 
range. The use of highly volatile fuels greatly improves uniformity of sintering 
because of an exceptionally fast rate of heat transfer. Experimental work proved 
the soundness of the principle of countercurrent air-gas stream and three kilns 
were converted to oil firing, based on results achieved with another kiln over a 
period of 18 months. Even after operating the four kilns with oil firing for several 
months, production was still regarded as experimental mainly on account of 
problems arising from recirculation of the hot flue-gases. An important principle, 
which later led to improvement in the design of kilns, was established, namely 
that the increase of high-temperature gas flow, involving high velocities and great 
pressure drops, improves the uniformity of heat transfer in the sintering zone. 
This result is contrary to the principle that a shaft kiln can only operate on 
high fixed-carbon fuel, such as coke. Every particle of coke embedded in the 
material ignites, however, and radiates heat to the material surrounding it, 
causing a flow of gaseous CO and CO, to move through the voids and pores. 
Insucha process, radiant heat transfer from the glowing particle plays an important 


(83) 
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Fig. 1—Noduliser Pan. 


part, and thus it is unavoidable that the layers of raw material in the immediate 
vicinity of these particles are heated to a higher temperature than the layers 
farther from it. Furthermore, the particle of fuel changes into ash which, re- 
acting chemically with the closest layer of raw meal, forms eutectics at lower 
temperatures than necessary for sintering clinker. 


Although recent attempts to reduce the size of the particles of fuel by inter- 
grinding with the raw material have resulted in great improvement, greater 
uniformity of temperature in the sintering zone can be achieved with a fuel, or 
blend of fuels, with a higher volatile content. With such fuel, however, it is 
essential to have nodules absolutely uniform in size and also the size of the 
particles of fuel must be as nearly as possible the same as that of the raw meal. 
The uniformity of the chemical composition of the raw meal and fuel-ash is of 
particular importance if the volatile content of the fuel rises higher. If nodules 
of the right size are produced in a noduliser, the temperature differential between 
the surface of the nodule and its core may be 500 deg. C. Thus each nodule is 
surrounded with a fast-flowing stream of hot gas and air, and the volatile matter 
in the fuel, reaching the temperature of escape while still in the core, ignites as 
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Fig. 2.—Well-sintered Nodule. 


soon as it enters the hot stream within the voids formed by the nodules. 

With increased fineness of fuel there is also a marked increase of the chemical 
reaction between the fuel particles and the carbonates of.the raw meal, namely 
CaCO, + C+CaO + 2CO. Thus, to a certain extent, oxidation of the fuel can 
start independently of the air supply, and this also contributes greatly to uni- 
formity of sintering. 

The mixture of pulverised raw meal and fuel is fed into the rotating pan of 
the noduliser while a controlled amount of water is added through sprays (Fig. 1). 
The nodules overflow through a stepped rim into a rotating spreader and then 
into the kiln. The pan-type noduliser was introduced into Switzerland in 1947, 
and into Australia three years later. The early nodulisers were not successful 
but improvements have been achieved during recent years in the mechanical 
details of the equipment. The nodulising characteristics of raw materials vary 
greatly with the different physical natures of the materials; their fineness is of 
great importance. Laboratory methods were devised to test the physical charac- 
teristics of the raw materials, the most suitable tests to check whether pulverised 
materials possess acceptable nodulising characteristics being the formation of 
small pea-size balls from the pulverised material moistened and subsequently 
dried at 50 deg. C., tests being made for mechanical abrasion and strength; and 
forming nodules in the laboratory with the optimum amount of water, subjecting 
these nodules to consecutive drying and storing in air of known moisture content, 
and measuring moisture absorption and desorption. Laboratory work proved 
that porosity of the nodules after drying has an important bearing on their 
physical properties during preheating at higher temperatures: Above a critical 


Cc 
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1. Screw feed conveyor, 

2. Weter spreys. 

3. Noduliser. 

4. Roteting feed chute. 

5. Kiln shell and lining. 

6. Rotery grate. 

7. Rotary grete drive. 
KARAAALVY . _— operated discharge 








9. Air inteke. 
10. Roots blower. 
11. Air bypess. 
12. Bypess chamber. 
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Fig. 3.—Section of Vertical Kiln showing Principal Equipment 
and Temperature Chart. 


porosity, nodules show a tendency to crack up during the preheating process. 
It appears that a certain minimum porosity is required to enable nodules to keep 
their shape during preheating and sintering; this minimum porosity varies and 
depends on the type of material and its fineness. A cross-section of a well-sintered 
nodule is shown in Fig. 2. 

If the rates of feeding nodules into a shaft kiln and the discharging of the 
clinker through the grate are the same, the level of the top of the charge remains 
unchanged, and the material moves down at a uniform rate of, say, 4 ft. 6 in. 
per hour; this corresponds to an output of 200 tons of clinker in twenty-four hours. 
The air moves upwards in the opposite direction, and the nodules moving down- 
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— CONTAINING FUEL RAW MEAL & MOISTURE 
——PARTIALLY ORIED 


Fig. 4.—Sintering Zone without Secondary-air Bell. 


wards are therefore getting hotter until the temperature is sufficient to ignite 
the coal particles incorporated in the nodules, thus producing the hot zone. 
Because of the excellent rate of heat transfer, the temperature increase in a 3-ft. 
length of kiln is greater than 1360 deg. C. (from roo deg. C. in the flue gases to 
1460 deg. C in the hot zone). Fig. 3 shows a cross-section of the new kiln and 
a temperature chart; the principal parts are indicated. 

In the area above the hot zone there may be a deficiency of oxygen in the 
gases which may cause particles of fuel in the nodules to reach temperatures 
at which their volatile matter may escape but, because of the shortage of oxygen, 
they may not fully ignite. Therefore, either the embedding of coal particles 
must be achieved so that the temperature drop between the surface of the nodule 
and nearest fuel particle should be sufficient to prevent premature escape of 
volatiles, or secondary air must be provided in the area above the hot zone to 
supply oxygen for the combustion of the volatile matter that has reached escape 
(and ignition) temperatures. In the past two years, large-scale experimental 


Fig. 5.—Sintering Zone with Secondary-air Bell. 
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Fig. 6.—Sampling Tube 


runs were made with two kilns, using bell-shaped cones to introduce air in the 
top of each kiln in a countercurrent stream to the main air flow coming up from 
the bottom. Figs. 4 and 5 show cross-sections through the sintering zone of a 
kiln without and with a secondary air supply. A number of problems had to be 
solved in connection with this application. The accuracy required for proportion- 
ing and nodulising was greater, as the balance between air temperature and 
ignition temperature of volatile material must be nearly perfect. There is some 
reduction in output due to the smaller cross-sectional area available in the 
sintering zone. 

In the design of a vertical kiln using nodulised feed, extensive studies and 
experimental work were required on porosity, gas flow in pores and voids, ignition 
of coal, ignition of the various groups of volatile matter, convective heat transfer 
from turbulent flowing gas to material surface, and radiant heat transfer from 
glowing fuel particles to their immediate surroundings. For the study of the 
various stages of preheating, a sampling pipe was designed. The pipe has two 
hinged halves and a sharp tip. It is pushed into the kiln from the top, the two 
halves opened, turned around and closed again so that, when the pipe is with- 
drawn from the kiln, it brings within it a representative sample of the various 
phases of preheating and sintering (Fig. 6). 

Equalising the sizes of particles of fuel and raw material presented many 
problems. The great advantages of finer particles of fuel were recognised long 
ago, and finely ground fuel produces porous clinker in nodulised form, which 
cools almost in an air-quenching fashion. The comparatively slow cooling of 
clinker from the older type of vertical kiln is regarded as a serious disadvantage. 
It is well known that 3CaO.SiO, crystals, formed by suitable heat treatment, 


can disintegrate into free CaO and 2CaO.SiO, under various influences, notably 
slow cooling or cooling from an overheated state under chemically reducing 


conditions. A vertical kiln using finely ground fuel does not permit such dis- 
integration because of the porosity and consequent fast cooling of sintered nodules. 
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TABLE I.—HEAT BALANCE 


Calculated for roo |b. clinker 
Heat input Heat consumed 


B.t.u. per 100 lb. B.t.u. per roo |b. 











For evaporation of water 36-300 
Decomposition of Carbonates ia 91-629 
Loss of heat carried by CO, of Raw Meal 5°540 
Loss of sensible heat in exit gases 16°310 
Loss of sensible heat in clinker 5°400 
Loss of sensible heat in dust .. : *200 
Loss of some volatile matter and CO+ Hg, 8-331 
Radiation loss through Kiln shell 29°931 
18-000 Exothermic reaction 
“IO Organic matter in Raw Meal 
175°531 Heat carried into process by fuel 
193°641 193°641 
Theoretical heat requirement for roo Ib. clinker:— 
Decomposition of Carbonates a a es 91-629 
Less exothermic reaction .. are ae - 18-000 
73°629 
38°, 


Efficiency 








Table I shows the heat balance of the vertical kiln at the Traralgon works, 
Victoria, Australia. It records a very low fuel consumption compared with 
conventional rotary kilns as operated in Australia; on the other hand, the results 
also show further improvements. Radiation loss through the kiln shell is great, 
thus pointing to the necessity of improved insulation which modern vertical 
kilns can offer because their operating conditions have very little influence on 
the lining. Research work during the past four years has proved that heat loss 
from a vertical kiln is greatest in the material up to 4 in. from the kiln lining; 
it is also in this layer of material that sensitivity to disturbed temperature balance 
is greatest. 

To achieve the accurate proportioning of fuel and raw material for the purpose 
of grinding these constituents together, the Loesche type of raw mill is suitable, 
since this mill retains the raw material and fuel particles in the grinding process 
only so long as the particles reach the required size; at this stage, air carries the 
particles out of the mill through a rotating classifier into the discharge system. 
The best method of controlling consistency of chemical composition is to adopt 
the lime-saturation method and not titration of the raw meal. Equipment 
which proportions precisely the meal and coal dust is operating at present at the 
Traralgon works (Fig. 7). After blending to the required chemical composition, 
the meal is conveyed into a 20-ton feeder hopper, in which the level of the material 
is kept constant. The meal from this hopper flows through a variable speed cell- 
feeder into the meal-proportioning unit, an arrangement which eliminates the 
danger of flooding. 
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Fig. 7.—Equipment at Traralgon Works. 


Intensive research during the past years has brought the new design of vertical 
kiln into a very promising stage of development. This kiln makes it economically 
possible to establish cement manufacture on a small scale. It is possible to make 
the sintering process independent of any visual control of the burning. The kiln 
can operate on low-grade fuels. Due to the nature of sintering and cooling, the 
quality of the clinker is high and uniform and has the additional advantage of 
a much lower alkali content. 








Production of Cement in Australia. 

THE production of cement in Australia commenced when William Lewis, a 
lime-burner, opened the Brighton Cement Works in South Australia in 1882. 
Production of cement has been increasing by about g per cent. per annum for the 
past ten years, and in 1959-60 amounted to 2,635,000 tons. Virtually all the needs 
of the country are supplied from local suppliers and at present the cement used is 
divided almost equally between housing and other buildings, public works and 
concrete products. There are about four hundred factories making precast con- 
crete or asbestos-cement products. 

Most of the cement works operate with horizontal rotary kilns, as in the case 
of the works (Fig. 1) of the Australian Cement Co., at Geelong, Victoria. This works 
utilises limestone obtained from quarries at Fyansford, Geelong, where mechanical 
shovels each having a capacity of 2} cu. yd., excavate and load the material into 
road-wheeled steel wagons from which it is tipped into railway wagons (Fig. 2) 
for transport to the works. 


f 
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Fig. 1.—Cement Works at Geelong. 


At the works at Traralgon, Victoria, vertical kilns are installed. The results 
of investigations of the operation of these kilns are given by Dr. S. Gottlieb 
in the preceding article. 

The Commonwealth Portland Cement Co., Ltd., which is a subsidiary of 
Associated Portland Cement Manufacturers Ltd., recently acquired completely 
the Metropolitan Portland Cement Co. (as previously reported) and improve- 
ments at the works of the latter company have resulted in increased output. 
The results of the combined operations of these two Australian companies have 
exceeded previous records. During 1960, Associated Portland Cement Manu- 
facturers Ltd., acquired extensive deposits of limestone near Geelong and a new 
company, The Victoria Portland Cement Company Pty., Ltd., has been formed 
with the object of erecting new works to produce 300,000 tons per annum. Work 
on the site of the new works is proceeding. The Victoria Portland Cement Co., 
Pty., Ltd., have placed a contract with Australasian Civil Engineering Pty., 
Ltd., of New South Wales, for the construction of the works, which will be at 
Waurn Ponds, near Geelong. The works will cost more than £A5,000,000, and 
it is claimed that it will be the most modern plant of its kind. A manufacturing 
process different_ from that of existing local manufacturers will be employed. 
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Fig. 2.—The Quarry at Fyansford, Geelong. 


When this enterprise has been established on a satisfactory commercial basis, 
it is intended to convert The Victoria Portland Cement Co., Pty., Ltd., into a 
public company with Australian shareholders. 





Conference on the Silicate Industries. 

A CONFERENCE of the silicate industries was held in Budapest in October 
last under the auspices of the Scientific Society of the Silicate Industry (of 
Hungary). Among the numerous papers presented at the Conference, those of 
interest to the cement industry include the following. Some data on rotary kiln 
design; Equilibrium state of the grinding process; Chromium contents of cement 
and mason’s eczema; Particulars about solid phase reaction kinetics AIF, and 
SiO,; Effect of air-moisture on the lime burning process; Determination of the 
state of the rotary-kiln sintering zone; Potash balance at cement shaft kilns and 
the possibility of potash recovery; Production of ore cements for the building 
industry; Structure of vitreous slags and their application in the production of 
slag cement; Utilisation of rotary-kiln fly-dust; Investigation of the hydration 
of cement and clinker minerals by thermal methods; Application of various 
cements for steam-curing of concrete; Contribution to the theory of cement 
setting; Polymorphic transformation of dicalcium silicates at low temperatures; 
Influence of false-setting on the characteristics of the setting of cement mortar 
and paste. 





— 
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are best answered by STEETLEY 


..»who are themselves rotary kiln operators and have a unique 


experience in design, manufacture and practical use of bricks to 
suit all conditions. For ordinary Portland Cement practice the choice 
is either Magnesite/Chrome or Serpex ‘S’ bricks, both developed after 


much research and practical experience of rotary kiln lining problems. 
Send for 


special brochure— For white cements which must be burned at high temperatures on 
“Rotary Cement 
Kiln Refractory 
Linings” brick designed to withstand the most arduous conditions prevailing. 


chrome-free brickwork, Steetley provide a spinel bonded magnesite 


THE STEETLEY REFRACTORY BRICK DIVISION 


Cleveland Magnesite Oughtibridge Silica Swann Ratcliffe & Co. 
& Refractory Co. Ltd. Firebrick Co. Ltd. (Brassington) Ltd. 


P.O. Box No. 9, Worksop, Notts. Telephone: Worksop 3456 
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OA/6186A 


Halfway to perfection 


This half of a Girth Gear is destined for a cement mill. Although the gear 
is still ‘as cast’, the admirable characteristics of the D.B. breed are already 
evident; and in its regular rugged form there’s the promise of long reliable 
life. It’s a big gear—but by no means one of David Brown’s biggest. D.B. 
gears are accurately hobbed up to 32 feet diameter—and nobody in the 
U.K. makes them bigger than that! Getting the message? Simply, it’s— 
whatever your industry you can’t beat David Brown for gears. 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


JACKSON DIVISION * SALFORD WORKS * HAMPSON STREET * MANCHESTER 5 
TEL: BLACKFRIARS 3577 (4 Lines) 
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White Portland Cements Containing Barium Oxide. 
It is usually necessary to add fluxes to the raw materials in the manufacture 
of white Portland cements in order to lower the sintering temperature which 
would otherwise be too high due to the very low iron content. The fluxes tend 
to have deleterious effects on the properties of the cement. In a recent number 
of “ Zement-Kalk-Gips,” A. BRANISKI and T. IoNEscu describe an investigation 
to show that the deleterious effects caused by the fluxes normally used can be 
eliminated by replacing part of the lime in the cement by barium oxide. 

White Portland cements were produced on a small scale from different mix- 
tures of the following raw materials. 

Limestone containing only 0-16 per cent. of Fe,O,; kaolin from Parva (75-13 
per cent. of SiO,, 15:59 per cent. of Al,O3, 0-62 per cent. of Fe,O3, 0-75 per cent. 
of CaO, 0-33 per cent. of MgO, 2-58 per cent. of alkalis and 5-44 per cent. loss 
on ignition); fluorspar; technical barium sulphate containing 98-2 per cent. of 
BaSO, and practically no iron; synthetic barium carbonate containing 99-13 
per cent. of BaCO, and 0-18 per cent. of Fe,O,; and natural Rumanian heavy 
spar free from iron oxide. 

Clinkers were made by burning mixtures of the raw materials in a laboratory 
oven fired by methane. Grinding was carried out in a porcelain mill until a resi- 
due of less than 4 per cent. was obtained on a sieve with 4900 openings per 
square centimetre. 

Cements were made with the customary addition of gypsum. The com- 
position of the kaolin was favourable as a raw material, but at 1450° C., the clinker 
made with a mixture of the kaolin and the limestone was insufficiently sintered. 
When 1 per cent. of fluorspar was added the sintering was satisfactory but the 
cement was weak. When either 0-5 per cent. of fluorspar with 5 per cent. of 
technical barium sulphate or 10 per cent. of the barium sulphate alone was 
added, the cements were normal. Greater additions of barium sulphate caused 
excessive sintering at this temperature. 

Setting times were normal except with high contents of barium sulphate. 
Setting time and shrinkage decreased steadily as the proportion of barium sulphate 
was increased. 

The barium oxide appeared in the ground-mass as 4BaO.Al,03.Fe,03, as a 
solid solution of 6BaO.2Al,03.Fe,0, and 2BaO.Fe,O3, and also as 3Ba0.Al,O3. 
The barium sulphate had completely decomposed and practically no SO, re- 
mained in the clinker. All the clinkers containing barium oxide showed far 
more perfect formation of crystals of alite than those without barium oxide. 

The highest strengths were given by cements containing from 6 to 12 per 
cent. of barium oxide, but the difference within this range was small enough to 
suggest 6 per cent. as the most suitable figure. The compressive strength of 
this cement increased continuously through a year. The comparable compres- 
sive strengths for the cement with an addition of I per cent. of fluorspar were 
30 per cent. less. Cement made with both fluorspar and barium sulphate gave 
intermediate strengths. 
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The 6 per cent. of barium oxide in the cement can be obtained by additions 
to the raw material of 10 per cent. of technical barium sulphate, 8 per cent. of 
synthetic barium carbonate or 12 per cent. of natural heavy spar. The Rumanian 
heavy spar (from Somova, near Tulcea on the lower Danube) contained 75 to 
85 per cent. of BaSQ,, 6 to 12 per cent. of SiO,, 1 to 2:5 per cent. of Fe,O3, 1 to 
Io per cent. of CaCO, and 1 to 5 per cent. of CaF). 

The fluorspar present did not produce any reduction of strength of the cement 
in the presence of the high proportion of barium sulphate. Conversion of f- 
dicalcium-silicate into the non-hydraulic y form, which is usually promoted 
by the presence of fluorspar, was prevented in the presence of the barium sulphate. 








Gravimetric Analysis for the Determination of Barium Oxide. 
IF barium oxide is present in Portland cement, ordinary methods of analysis of 
cement may not be suitable. When the cement is dissolved in acid, the sulphate 
from the gypsum precipitates barium sulphate which gives a high result for 
silica or alumina, according to the method of analysis, and for the insoluble 
residue. A method of analysis to overcome this difficulty is described by Mr. 
C. L. Forp in the A.S.T.M. Bulletin, July 1960. 

A sample of 1 g. of cement is decomposed by water and HCI in the usual 
way and digested. It is then diluted with 240 to 250 ml. of water, boiled for 
20 to 30 minutes with 20 ml. of H,SO,(1:1) and digested overnight at a tempera- 
ture above 70 deg. C., but without evaporating to a volume of less than 240 ml. 
(These measures are taken to avoid precipitation of CaSQ,). 

The insoluble material is filtered, washed with H,SO, (1:19) and water, and 
ignited in a platinum crucible. One drop of H,SO, and 5 ml. of HF are added 
to the crucible and then evaporated. The residue is fused with 1 g. of K,S,0,, 
and the melt is taken up in water leaving undissolved BaSQ,. 

The process of digestion overnight with water and H,SOQ, is repeated, this 
time using 25 ml. of the acid. The precipitate of BaSOQ, is filtered, washed, ignited 
and weighed in the usual way. 


Research by the Cement & Concrete Association. 

The subjects of research relating to cement which have been carried out or are in 
hand by the Cement & Concrete Association are described in detail in the recently 
published Report of the Association for 1960. Investigations of the general 
chemical reactions upon hydration which have been in progress for several years 
have been continued, but during 1960 the work dealt with the mechanism of the 
reaction between sodium-hydroxide and calcium-hydroxide solutions and silica 
sols. The exchange of the radioactive isotope of calcium with its stable counter- 
part is being used to investigate the structure and reactivity of calcium-silicate 
hydrate. The technique of analysis by X-ray diffraction is well established and 
the association has been working for several years on a detailed definition of 
procedure, so as to permit the most accurate quantitative analysis of cement. 
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Consett — 
ROTACOWN Bricks 


The NEW Hot Zone Lining 
for ROTARY CEMENT KILNS! 


Specially developed for Portland Cement Kilns by Consett Iron Co. Ltd.. 
ROTACON possesses all the important characteristics 

necessary in a basic liner brick. 

ROTACON bricks build up a sound coating rapidly and withstand kiln 
shut-downs without spalling. They are not subject to chemical attack 

at high operating temperatures and will not disintegrate from thermal 
contraction. The ideal basic lining for the production of Portland Cement. 


ROTACON BRICKS SAVE MONEY 
BY INCREASED KILN AVAILABILITY 


"4, CONSETT IRON CO. LTD. 
ee CONSETT * COUNTY DURHAM 


Telephone: Consett 341 (12 lines) Telegrams: Steel Phone Conseti 
London Office : NORFOLK HOUSE, 7, LAURENCE POUNTNEY HILL, E.C.4. 
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CONSETT Telephone: Mansion House 7975 
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Development of British Cement Works. 
THE operation of a new dry-process oil-fired rotary kiln at the Plymstock 
Works, Plymouth, of the Associated Portland Cement Manufacturers Ltd., was 
formally inaugurated last month. Previously the works had operated on two shaft 
kilns. The new equipment is to be described in a future number of this journal. 

At the recent annual general meeting of the Ketton Portland Cement Co., Ltd., 
it was announced that the extensions at Ribblesdale Cement Ltd., which is owned 
jointly with the Tunnel Portland Cement Co., Ltd., were substantially completed 
during the spring of 1961 and the output has been increased by 50 per cent. 

It was announced in September last, that the Minister of Housing and Local 
Government has approved the establishment by the Associated Portland Cement 
Manufacturers Ltd., of a cement works at Westbury, Wiltshire. Work has already 
started at the site on minor buildings and service roads. Chalk will be carried 
by underground pipeline to the factory in the valley below, where clay will be 
supplied from another large excavation. 

At the annual general meeting of Messrs. Eastwoods Ltd., it was announced 
that the Company is considering the installation of a new kiln at the Barrington 
works, Cambridgeshire, to give an output of 200,000 tons per annum. The cost of 
the scheme, which includes reorganisation of the quarry and installation of 
ancillary plant and equipment, may a:..ount to about {2,500,000 and the work 
will take upwards of two years to complete. 








Cement Industry Abroad. 


South America. 

Uruguay.—The State petroleum and cement manufacturing enterprise 
A.N.C.A.P. is to employ Messrs. F. L. Smidt & Co., Copenhagen, for the extension 
to their cement works at Minas. The contract is for about £800,000. A.N.C.A.P. 
has also invited tenders for the installation of a new cement works in Paysandu. 

Brazil.—Cia. de Cimento Portland Ponte Alta of Sao Paulo, which has a cement 
works at Uberaba, Minas Gerais, employing about 300 workers, is to increase its 
production by 30 per cent. The firm is to receive new equipment from Messrs. 
F. L. Smidt & Co., Copenhagen. 

Argentina.—It is proposed to establish a cement works at Zapala in the 
Province of Neuquen, with a capacity of up to 350 tons per day. 

Peru.—tThere are five cement works in Peru and the combined annual capacity 
exceeds 1,000,000 tons, which is more than the current demand. Production in 
1959 was 568,507 tons and imports (chiefly of white cement) were 6,131 tons. In 
spite of the margin between capacity and demand, it appears that there is still 
a field for expansion in Southern Peru. 











5 
: 
: 
i 
I 
; 
: 
q 
: 
& 


96 CEMENT AND LIME MANUFACTURE NovemMserR, 1961 


Patent Applications for White Cement. 

White cement is obtained after burning raw materials to clinker and reducing 
coloured oxides, by separating coloured clinker from white and returning the 
coloured clinker to the kiln in or before the burning zone. The coloured clinker 
may enter the kiln through the inlet or the outlet, and may be mixed with any 
separated dust. Specifications 509,611 and 766,522 are referred to.—No. 857,105. 
A. S., F. L. Smidt & Co., June 5, 1958. 


White-cement Clinker. 

White cement clinker is produced from green pellets of the raw material of 
particle size 2 to 15 mm. diameter on the moving grate of a band sintering appara- 
tus I by passing the pellets successively through zones 8, 9, 12, 14, 15, 16 where the 
sinter bed is preheated and dried, sintered, “ after treated ” in a reducing atmos- 
phere above goo deg. C., cooled to below an oxidising temperature and finally 
cooled to atmospheric temperature, the heating and cooling being by gas. The sinter 
bed consists of a lower grate protecting layer 3 of inert material coarser in size then 
the raw material green pellets in layer 5, and a top layer 7 of pre-burned pellets. 
Under hood 8 drying is at 300 deg. C. to 400 deg. C., sintering under oxidising con- 





ditions at 1000 deg. C. to 1400 deg. C under hood 9 and before sintering at 1400 
deg. C. to 1460 deg. C. in a reducing gas under hood 12 a layer 19 of finished clinker 
up to 4 mm. size is placed on layer 7 by hopper 11. In the “ after treatment ”’ zone 
14 reducing gases at 1050 deg. C. are drawn through the bed at a reduced speed and 
in the reducing cooling zone 15 reducing gases decreasing in temperature from 
400 deg. C. to 200 deg. C. are drawn through the bed at an increased speed to reduce 
the temperature of the upper layer to below 500 deg. C. A further protective layer 
20 of finished clinker is added to the bed from hopper 16 before the final cooling to 
100 deg. C. by atmospheric air in zone 17. The coarse grate particles from layer 3 
are sieved and recycled to hopper 2, the fines frcm layer 5 are returned to hoppers 
11 and 16 and the layer 5 is separated from the finished white clinker 7 and re- 
turned to hopper 6 for refeeding. The exhaust gas from hood g is recycled to hood 
8, gas from hocd 12 to hood 15, and gases from 14 and 15 are mixed with the gas in 
hood 9.—No. 857,218. Dycker-Hoff Zementwerke A.G., and Metallgesellschaft 
A.G. January 29, 1959. 


Flouch Engineering Ce., Lid. 
In the advertisement on page xx of the September number, the name of 
this Company was given incorrectly and should read Flouch Engineering Company 
Ltd. Telephone: Penistone 3239. 
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From the experience gained 
in this field British ‘ Rema’ 
manufacture two t of 
grinding plant both giving fine 
Particles of almost any organic 
or inorganic material 
economically. The first 
consists of either a ball mill, 
ring roll mill or disintegrator 
followed by a classifier, 
cyclone and fan. The second 
plant being the ball mill, ring 
roll mill, pinned disc mill or 
disintegrator working in 
conjunction with an air 
separator. We shall be pleased 
to discuss your grinding 
problems, please fill in the 
request form. 


BRITISH 















| To British ‘Rema’ Manu- 
facturing Co. Ltd., One Indus- 
try Road, Sheffield, 9: 
Please send data on ‘Grinding 
Plants”’ to:— | 


; 
§ RORMR rer cctirecntcsaseeveaadecensineceats | 


BRITISH ‘REMA’ MANUFACTURING 
co. LTD. 


PROPRIETORS: EDGAR ALLEN & CO. LTD. 
ONE INDUSTRY ROAD - SHEFFIELD 8 
Telephone: 42721/2 
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Review of 


PORTLAND CEMENT 


STANDARDS 
OF THE WORLD 


1961 


> 


Published in English 
by 
CEMBUREAU 


(SWEDEN) 


> 


Data brought up to date (with 
revisions) to June, 1961. 


Specified requirements of forty-two 
countries. 


Chemical and physical requirements. 
Strengths. 
Tests. 


Essential work of reference for manu- 
facturers and exporters of cement, 
cement chemists, and contractors 
with overseas projects. 


96 pages 
> 


Price 25s.; by post 25s. 9d. 


Distributed in British Isles 
by 


CONCRETE PUBLICATIONS LTD 
14, DARTMOUTH ST., LONDON, S.W.1. 
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A “CONCRETE SERIES ’’ BOOK 


FOUNDATION FAILURES 


By C. SZECHY, D.Sc. 
Published 1961 


The Author, who is Professor of Foundation Engineering at Budapest, 
investigated numerous cases of the failure of foundations in Hungary, and 
the book includes the results of these examinations together with reports of 
many other failures in various parts of the world. 


The principal causes of failures are classified as: Insufficient or wrongly 
interpreted site investigation; Unsuitable structures and foundations; 


Defective execution; External influences. 


An important feature of the book is the discussion of remedial measures 


for each of failures described. 


II5 pages. 


Price 20s.; by post 21s. 


123 diagrams and photographs. 
5 dollars in Canada and U.S.A. 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.1 








MISCELLANEOUS ADVERTISEMENTS 


SCALE OF CHARGES 
Situations Wanted, 3d. a word; minimum 
7s. 6d. Situations Vacant, 4d. a word; mini- 
mum 10s. Box number 1s. extra. Other 
miscellaneous advertisements, 4d. a word; 10s. 
minimum. Advertisements must reach this 
office by the 5th of the month of publication. 


ACCURATE MOISTURE TESTING 
IN 3 MINUTES WITH THE 
“SPEEDY” MOISTURE TESTER 
No electricity * No skill needed to operate 
Fully portable * Write for leaflet 
THOMAS ASHWORTH & CO. LTD. 
Sycamore Avenue * Burnley * Lancs 





Bound Volumes of 


‘Cement and Lime Manufacture”’ 


BINDING cases for annual volumes of 
“Cement & Lime Manufacture” can be 
supplied in cloth-covered boards lettered in 
gold on the spine with the title, volume number, 
and year of publication. Copies for binding 
should be sent post paid to Concrete Publica- 
tions Ltd., 14 Dartmouth Street, London, 
S.W.1. When possible, missing numbers will 
be supplied at the published price to make up 
incomplete sets, but as many of the numbers 
published during the past few years are not 
available it is advisable to ask the publishers 
whether they have the numbers required before 
sending incomplete sets. The cost of cloth- 
covered lettered cases is 7s. for each volume. 
The cost of supplying a case and binding a 
volume is 13s. 3d. including packing and carriage. 
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SUBSCRIPTION RATES 


The Proprietors of ‘‘Cement and Lime Manufacture” regret to announce that, 
in view of successive increases in the costs of printing and postage, the prepaid sub- 
scription rate for this journal will be 9s. per annum including postage (or 1.75 dollars 
in U.S.A. and Canada) as from January 1962. 

The price of copies of current numbers, commencing with the number for January 
1962, will be 1s. 6d. each or by post 2s. (35 cents post paid in U.S.A. and Canada). 
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\cKS 
g Zone 


the clinker" 


Refractory service conditions are 
generally most severe in the “clinkering 
zone”, where the final clinkering or 
incipient fusion of the charge takes 
place, it is in this zone that refractory 
replacements are most extensive. 
Generally, the satisfactory perfor- 
mance of any refractory used in this 
zone is dependent upon the formation 
and retention of a clinker coating, 
which minimises chemical attack and 
thermal shock. When conditions of 
chemical corrosion are particularly 
severe, Spinella “A/C “, a basic brick, 
is. necessary. 
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EDGAR ALLEN 
KILN for HAIFA 


The illustration shows the discharge 
end of a 180 ft. rotary kiln being 
installed at the Shfeya Works of 
Lime and Stone Production Co. 
Ltd., in Israel. The plant, which 
was commissioned recently, is 
now producing 7 tons of burnt 
lime per hour. Edgar Allen 

& Co. Ltd., also manufacture 
cement plants as complete 

‘* turnkey ”’ jobs. 


ENG 35/CLM. { 
jt EDGAR ALLEN & CO. LTD., SHEFFIELD “| 


EDGAR ALLEN | Please post data on ‘Rctary Kilns’ to:— 


oor 


& CO. LIMITED | POSITION 


IMPERIAL STEEL WORKS: SHEFFIELD 9 | FIRM 


Published by Concrete Pvarications. Lrn.. 14, Dartmouth Street. London, S.W.1. England 
Printed in Great Britain by Cornwatt Press Lrp., 1-6, Paris Garden, Stamford Street. London. S.E.1 





